Involvement of DDAH/ADMA/NOS pathway in nicotine-induced endothelial dysfunction.
Asymmetric dimethylarginine (ADMA), an endogenous nitric oxide synthase (NOS) inhibitor, is a key contributor for endothelial dysfunction. Decrease in activity of dimethylarginine dimethylaminohydrolase (DDAH), a major hydrolase of ADMA, causes accumulation of ADMA under cardiovascular abnormalities. The study was to determine whether nicotine-induced endothelial dysfunction is related to modulating DDAH/ADMA/NOS pathway. Four-week oral nicotine treatment (5 mg/kg/day) significantly increased the plasma level of ADMA and decreased aortic DDAH expression as well as impaired endothelial function in Sprague-Dawley rats. Similarly, the medium levels of both ADMA and lactate dehydrogenase were markedly elevated in umbilical vein endothelial cells (HUVECs) treated with nicotine (10 microM) for 48 h. Nicotine-induced endothelial damages were markedly attenuated by L-arginine or overexpression of DDAH-II. Nicotine greatly downregulated both mRNA and protein levels of DDAH-II, and decreased DDAH activity in HUVECs. HUVECs express alpha7 nicotinic acetylcholine receptor (alpha7 nAChR), whose antagonists could block these effects of nicotine mentioned above. Intracellular Ca2+ chelator did not affect nicotine-induced decrease in DDAH-II mRNA level. In conclusion, nicotine modulates DDAH/ADMA/NOS pathway of endothelial cell via activation of alpha7 nAChR, which may be involved in endothelial dysfunction associated to smoking.